Abstract. This paper describes a self-assessment scale, the Employee Perception Scale (EPS), and investigates its reliability and validity for measuring employees' perception towards the continual improvement in small and medium-sized enterprises (SMEs). Empirical data were collected from 635 employees of 110 SMEs in manufacturing sectors in Trinidad and Tobago. With the aid of statistical software (i.e. the SPSS and LISREL), the inter-item reliability, and construct and content validities of the scale were examined. Results showed that the EPS is a reliable and valid tool in measuring the employees' perception on quality performance improvement in SMEs. The paper contributes to developing self-assessment scale in measuring employees' perceptions. It is anticipated that the findings would provide practical insights for practitioners to adopt the scale for measuring employees' perceptions in SMEs.
Introduction
Many recent studies (e.g. [7, [12] [13] [14] [15] [16] ) found that the sustained growth of small and medium-sized enterprises (SMEs) is dependent on its founder, its people and the inherent characteristics of the organisation. The characteristics of SMEs are determined by the prevailing culture of the organisations, while the strategies used are dependent on the systems and processes used. Many quality gurus (e.g. Deming, Juran, Crosby, etc.) and various business excellence frameworks (e.g. Deming Prize, European Quality Award, Malcolm Balridge National Quality Award, etc.) stressed the importance of people involvement and empowerment.
According to ISO Focus [2] , many SMEs have used the ISO 9001:2000 Standard for quality system implementation. Working in tandem with this is the ISO 9004: 2000 Standard which Annex A offers guidelines for self-assessment on the performance maturity levels that has been attained with respect to the eight quality management principles [1] . Nevertheless, a lack of people management is a root cause that would prohibit SMEs to derive benefits from total quality management (TQM) implementation [12, 13] . Johns and Saks [9] define perception as the process of interpreting the messages of people's senses to provide order and meaning to the environment. Perception plays a significant part in determining whether employees are disengaged, i.e. a phenomenon where employees are at work but are minimising their work contribution. Tasker [24] defines engagement as a beneficial two-way relationship. Disengagement can exist under conditions of poor leadership and when the level of trust between managers and employees is low [20] . There is a need for the development of an instrument that measures employees' perception towards the continual improvement of an organisation.
This paper presents the main findings of a recent survey that investigated into the employee perception issues in quality improvement and describes a 6-construct scale that is referred to as the Employee Perception Scale (EPS). With the aid of the statistical software, the inter-item reliability of the scale was computed.
Confirmatory factor analysis (CFA) was performed to examine the construct validity of the latent factors, and a subjective measure was used to determine the content validity of the EPS.
Development of the employees' perception scale
A review by Garengo et al. [6] of eight performance measurement systems used by SMEs indicated that only two were designed specifically for SMEs, namely the Organisational Performance Measurement (OPM) model [5] and the Integrated Performance Measurement (IPM) model for small firms [11] . In the OPM model, no mention is made of measuring employees' perception. It is based primarily on two key management constructs. The first construct describes three zones of management (i.e. strategic, tactical and operational), whereas the second construct focuses on the company's environment, using stakeholder satisfaction as the most important indicator [5] . On the other hand, the IPM model is a hybrid accounting system connecting the traditional view and the activity-based costing together in a causal chain [11] . The seven main dimensions of measures are classified as two external dimensions (i.e. financial performance and competitiveness) and five internal dimensions (i.e. costs, production factors, activities, products and revenues). It has not employees' perception as one of its dimensions.
Lewis et al. [14, 15] reviewed ten recent studies in TQM implementation in SMEs and identified six constructs incorporating 46 criteria of TQM implementation. This study extends Lewis et al.'s [14, 15] study and develops the Employee Perception Scale (EPS) to measure the six constructs for continual improvement in SMEs. The scale comprises 6 constructs, namely
(1) confidence and trust in the organisation (CTO); (2) interest in the employees' future (IEF); (3) teaching employees to solve problems (TESP); (4) communicating information and needs in the organisation (CINO); (5) actively seeking employees' ideas and opinions (ASIO); (6) recognising employees' involvement and accomplishments (REIA). These constructs are analogous to the 'climate areas' that reflect the relationship between organisational climate and the bottom-line indicators of corporate success [21, 22] . Tab. 1 shows the EPS constructs and the corresponding scale items by which the perception is to be measured. 3 Conduct of an empirical study
Methodology of the study
An empirical study was conducted to acquire employees' views on the use of the EPS in an integrated improvement process in SMEs. Using systematic sampling method, a targeted group of 400 organisations were invited from the major manufacturing sectors in Trinidad and Tobago. These SMEs were classified by size in terms of the number of employees hired (i.e. 300 or less) and were at different stages of implementing the ISO 9001: 2000 Standard. With respect to the 46 criteria advocated by Lewis et al. [14, 15] , a structured questionnaire was designed. A Likert 5-point scale of 'strongly disagree', 'disagree', 'neutral', 'agree' and 'strongly agree' was used to answer question/scale items of the six EPS constructs. The questionnaire was sent to at least five employees (other than senior management) from individual SMEs.
With the aid of the Statistical Package for the Social Sciences (SPSS) and the Linear Structural RELationships (LISREL) software, the item-item reliability and the construct validity of the EPS were analysed. Reliability is indicated by the repeatability of the measure, while validity refers to whether the measures centre on the true measure. The Cronbach alpha was used to demonstrate inter-item reliability by internal consistency.
By matching the six EPS constructs and items to established scales, the content validity of these constructs was measured. The Confirmatory Factor Analysis (CFA) was then performed on the individual constructs. The factor loadings indicate the strength of their relationship and are referred to as validity coefficients. For determining the construct validity, the eight principles are considered as the latent factors of the EPS. It is assumed that units of measurements of the latent factors are standardised so that there will have unit variances in the population [10] . This means that the unit of measurement of each latent factor equals to its standard deviation.
The goodness of fit statistics is detailed for each construct or measurement model. A good fit exists if the chi-square to degrees of freedom ratio is less than 3. The factor loadings or validity coefficients give an indication of the extent to which each scale item is able to measure the latent factor and also determines its validity [23] . The R 2 value is a measure of the strength of the linear relationship between the scale item and the latent factor. These values provide information about the extent to which a given scale item is able to measure its construct.
Response rate and profile of respondents
The EPS questionnaires were distributed to 400 SMEs in Trinidad and Tobago. A total of 110 SMEs participated the study, yielding a response rate of 28.8%. Bentler and Chou [4] suggested that a ratio of 5 cases per variable would be sufficient for normal and elliptical distributions when the latent variables have multiple indicators and that a ratio of at least 10 cases per variable would be sufficient for other distributions. Since there are six factors or variables in the analysis of the EPS, a valid response of 110 satisfies this condition.
The basic information about the sample and the informants is given in Tab. 2. This includes the SME groupings by industry and respondents. A total of 635 completed questionnaires were received from respondents of 110 participating SMEs. The major six industry groupings constituted 71 SMEs (i.e. 64.5%) and 420 respondents (i.e. 66.2%). In terms of the number of participating SMEs, these included 1) the printing, packaging and plastics sector (i.e.; 13.6%), 2) the food, beverage and tobacco sector (i.e. 12.7%), 3) the construction and accessory products sector (i.e. 10.0%), 4) the energy and related sector (i.e. 10.0%), 5) the assembly and related products sector (i.e. 9.1%), and 6) the chemical and processing sector (i.e. 9.1%).
4 Measuring the reliability and validity of the EPS
Inter-item reliability
The reliability of a scale is the degree to which the observed instrument measures the 'true' value and is free from measurement error [8] . A reliable measure provides consistent results when administered repeatedly to the same group of people. The concepts of reliability and validity are related. Reliability is said to be a condition but is not sufficient to explain validity. The Cronbach alpha is used to demonstrate reliability by internal consistency called interitem reliability. It is the average of the correlation coefficient of each item with every other item. Values for the Cronbach alpha range between 0 and 1.0, with higher values indicating higher validity [8] . The minimum acceptable alpha value is 0.7 as recommended by Nunnally [19] . In order to test the inter-item reliability of the EPS, empirical data obtained from 110 participating SMEs were solicited. Tab. 3 depicts the Cronbach Alpha scores for the six EPS constructs. The Cronbach Alpha scores for these constructs range from IEF with the lowest of 0.8000 to TESP with the highest of 0.8719. The measures of inter-item reliability have the accepted alpha value above 0.7, indicating that the EPS for measuring employees' perception is reliable. 
Content validity of the EPS
Validity is defined as the extent to which any measuring instrument measures what it is indented to measure [3] . Content validity depends on the extent to which an empirical measurement reflects a specific domain of content. This is a subjective measure of how appropriate the items seem to various reviewers who have some knowledge of the subject matter [25] . Although content validity cannot be evaluated numerically, it provides a solid foundation on which a methodologically rigorous assessment of a survey instrument's validity can be performed.
The content validity of the EPS constructs is determined by matching each construct to 21 points of effectiveness [21] and 20 categories used in the Minnesota Perception Survey [22] . The matching results are summarised in Tab. 4 . Each perception construct is linked to the corresponding point of effectiveness and category, which it represents. In total, the EPS constructs are represented by 24 different points of effectiveness and categories.
The content validity of these items can be further verified by linking them to the scale items used by Likert [17, 18] in measuring employee's perceptions. Tab. 5 shows the link of the EPS variables and corresponding items to the organisational and performance characteristics. CTO's item numbers 3, 9, 12, 19, 33, 36, 46 and 52 can be matched directly 
Construct validity of the EPS
The perceptions are hypothesised as the latent factors that are measured by the six EPS variables or constructs (as listed in Tab. 1). The Confirmatory Factor Analysis was used to analyse the hypothesized measurement models of these constructs. Tab. 4 summarises the findings of the CFA with respect to the factor loadings, squared multiple correlations R 2 and the t-values of the employee perception questions (EPQ) in the survey. Results show that the factor loadings could act as validity coefficients as most measurements (with the exception of REIA) represent a good fit to the data collected.
The following is a summary of the validity test of six EPS constructs for the employees' perception measures:
• For the CTO measurement, the degree of freedom is 20 with a minimum fit function chi-square value of 34.689 (i.e. p = 0.0218). This represents a good fit.
• For the IEF measurement, the degree of freedom is 9 with a minimum fit function chi-square value of 19.085 (i.e. p = 0.0245). This represents a good fit.
• For the TESP measurement, the degree of freedom is 20 with a minimum fit function chi-square value of 35.581 (i.e. p = 0.0172). This represents a good fit.
• For the CINO measurement, the degree of freedom is 14 with a minimum fit function of 19.778 (i.e. p = 0.0137). This represents a good fit.
• For the ASIO measurement, the degree of freedom is 20 with a minimum fit function chi-square value of 35.227 (i.e. p = 0.0189). This represents a good fit.
• For the REIA measurement, the degree of freedom is 5 with a minimum fit function chi-square value of 16.866 (i.e. p = 0.00476). This represents a fairly good fit.
While looking into the validity coefficients of individual EPS constructs, results show that the corresponding employee perception questions have high or fairly high factor loadings, R 2 values and t-values. This indicates that the six EPS constructs have a reasonably high degree of construct validity. This can be elaborated as follows: 
Conclusion
This paper addresses the problem of insufficient research on identifying standard constructs and measuring employees' perceptions towards the continual quality improvement of SMEs. It proposes a self-assessment scale, EPS, to measure employees' perception while implementing a quality management system. The scale comprises six EPS variables or constructs and forty-six criteria that could facilitate the TQM implementation in SMEs. Empirical evidence was acquired from 635 respondents of 110 SMEs operating in Trinidad and Tobago. The inter-item reliability of the EPS in measuring its hypothesised constructs was determined by their collective Cronbach Alpha values. Contrasting the philosophies in the literature built relevant insights on the content validity. The construct validity was empirically determined using the CFA. The research findings verified the factor loadings, R 2 values and t-values and determined the validity of the hypothesised relationships between the scale items and their constructs.
It is evident that the EPS is a useful measure of employees' perception with regard to the maturity of quality management system implementation in SMEs. The EPS is of practical use to practitioners who seek for continual quality performance in their organisations. SMEs could use the EPS to determine the extent to which the six latent variables or constructs are implemented. Future research would validate the importance of individual EPS constructs on measuring employee perception towards quality performance improvement in SMEs. Strategic improvement objectives for each construct could be formulated by closer examination on each EPQ item and areas of improvement could be identified and prioritised.
